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The invention relates 
to a device for monitoring 
the flames of oil burners. 
Said device comprises a 
sensor (10) and an amplifier 
circuit (II). According to 
the invention, the sensitivity 
of the amplifier circuit (11) 
automatically adapts itself 
to the actual level of the 
signal (12) detected by the 
sensor (10), thereby making 
sure that the inventive 
device exhibits an optimum 
sensitivity across the entire 
range of dynamics of a 
flame to be monitored. 

(57) Zusammenfassung 

Die Erfindung betrifft 
eine Vorrichtung zur 
Flammeniiberwachung bei 
Olbrennem. Die erfind- 
ungsgemaBe Vorrichtung 
zur Flammeniiberwachung 
bei Olbrennem verfugt tiber 

einen Sensor (10) und eine Verstarkerschaltung (II). ErfindungsgemaB paBt sich die Empfindlichkeit der Verstarkerschaltung (11) 
automansch an den tatsachlichen Pegel des vom Sensor (10) erfaBten Signals (12) automatisch an. Hierdurch ist gewaiirleistet, daS 
die erfindungsgemaSe Vorrichtung ttber den gesamten Dynamikbereich einer zu iiberwachenden Flamme eine optimale Empfindlichkeit 
aufweist. 
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Device for monitoring the fl ames of oil burners with 
adapt iv e properties 

The invention relates to a device for monitoring the 
flames of oil burners according to the preamble of 
claim 1. 

Such devices for monitoring flames have as a rule a 
sensor which detects the light of the flame of the 
burner and generates a corresponding signal therefrom, 
and an amplifier circuit for evaluating the signal 
detected by the sensor. 

The light of the flame which is to be detected by the 
sensor has a large range of dynamics depending on the 
operating state of the oil burner. In a "cold" oil 
burner, that is to say when the oil burner starts up, 
only a small signal is detected by the sensor, while in 
the case of a "hot" oil burner there is a large signal. 
These dynamics entail the problem that the requirements 
of sensitivity of such devices vary over time because 
it is necessary to ensure both reliable starting up and 
switching off of the oil burner. 

In devices for monitoring flames according to the prior 
art, allowance is not made for the upper range of 
dynamics, that is to say the sensitivity of the devices 
30 for monitoring flames is merely set to a fixed value. A 
direct consequence is that the method of operation of 
the devices according to the prior art can only be less 
than optimum. 
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As prior art, reference is made to DE-A 196 50 972 
which discloses a method and an arrangement for 
monitoring and controlling combustion processes. In 
addition, the prior art comprises EP-A-0 474 430, 
US-A-4 039 844, US-A-3 903 418, GB-A-1 425 456 and 
patent abstracts of Japan Vol. 018, No. 023 (M-1541). 

Taking the above as a starting point, the present 
invention is based on the problem of providing an 
optimized device for monitoring flames in oil burners. 



This problem is solved by means of a device having the 
features of claim 1. — . 
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Taking the above as a starting point, the present 
invention is based on the problem of providing an 
optimized device for monitoring flames in oil burners. 

This problem is solved by means of a device having the 
features of claim 1. 

Further advantageous refinements of the invention 
emerge from the subclaims and the description. A 
preferred exemplary embodiment of the invention is 
explained in more detail below with reference to the 
drawing, in which: 

fig. 1 shows a device according to the invention for 
monitoring flames in oil burners as a schematic 
block diagram. 

The device according to the invention shown in the 
drawing for monitoring flames in oil burners has a 
sensor 10 and an amplifier circuit 11 assigned to the 
sensor 10. The sensor 10 monitors a flame (not 
illustrated) of an oil burner (likewise not 
illustrated) . Specifically, the sensor 10 is preferably 
an infrared sensor which detects the light of the flame 
of the oil burner in the infrared range and generates a 
corresponding signal 12 therefrom. The amplifier 
circuit 11 is used for evaluating the signal 12 
detected by the sensor 10. For the sake of 
completeness, it is to be noted that the sensor 10 does 
not have to be embodied as an infrared sensor. Instead, 
it is also possible to use other sensors for monitoring 
the flame of the oil burner. 

The amplifier circuit 11 according to the invention 
automatically adapts its sensitivity to the actual 
level of the signal 12 detected by the sensor 10. This 
ensures that the amplifier circuit 11, and thus the 
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device composed of the sensor 10 and the amplifier 
circuit 11 and having the purpose of monitoring flames 
is independent of the state of the burner, that is to 
say operates reliably over the entire range of dynamics 
5 of the flame of the oil burner. 

For this purpose, the amplifier circuit 11 has a 
voltage divider device 13, a filter device 14, a 
rectifier device 15 and an amplifier device 16. 

10 According to figure 1, the signal 12 detected by the 
sensor 10 and a control signal 17 are used as input 
variables for the voltage divider device 13. In the 
voltage divider device 13, which may be embodied as a 
combination of a fixed resistor and variable resistor, 

15 the signal 12 detected by the sensor 10 and the control 
signal 17 are mathematically combined with one another 
in such a way that the amplitude of the signal 12 
detected by the sensor is set to a defined amplitude. 
This signal which is set to the defined amplitude is 

20 the output signal 18 of the voltage divider device 13 
which is fed to the filter device 14 as input signal. 
The filter device 14 comprises two filters, namely a 
first bandpass filter 19 and a second bandpass filter 
20 connected downstream of the first bandpass filter 

25 19. In the filter device 14, the output signal 18 of 
the voltage divider 13 is accordingly filtered, and an 
output signal 21 of the filter device 14 is 
subsequently fed to the rectifier device 15 which 
generates a rectified output signal 22 from the output 

30 signal 21 present in the form of an alternating 
voltage. The output signal 22 is consequently a 
filtered and rectified output signal of the sensor 10 
which is set to the defined amplitude. As is apparent 
from figure 1, the rectifier device 15 has a resistor 

35 24 which is connected in series with a diode 23, the 
series circuit composed of the diode 23 and the 
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resistor 24 being respectively connected in parallel 
with a capacitor 25 and a further resistor 26. 

According to figure 1, the output signal 22 of the 
5 rectifier device 15 is fed as input signal to the 
amplifier device 16. Furthermore, a reference signal 
which is made available by means of appropriately 
dimensioned resistors 27, 28 and 29 is fed as setpoint 
value to the amplifier device 16. The reference signal 

10 for the amplifier device 16 is tapped between the 
resistors 27 and 28 in accordance with figure 1. The 
amplifier device 16 generates the control signal 17 
from these input signals. An embodiment of the 
amplifier device 16 is particularly advantageous if it 

15 has a proportional/integral amplification 

characteristic . 

The output signal 22 of the rectifier device 15 is 
additionally fed to a comparator 30 as input signal 

20 which compares the output signal 22 of the rectifier 
device 15 with a reference value which is tapped 
between the resistors 29 and 27. This reference value 
for the comparator 30 is, for example, 70% of the 
defined amplitude to which the signal 12 determined by 

25 the sensor 10 is set in the voltage divider device 13. 
The comparator 30 makes available, as output variable 
31, a flame signal which contains information on the 
presence or nonpresence of the flame of the oil burner. 

30 Because, as stated above, the amplitude of the signal 
12 detected by the sensor 10 is always normalized 
automatically to the defined amplitude, the sensitivity 
of the amplifier circuit 11 is optimized over the 
entire range of dynamics of the flame of the oil 

35 burner. 
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As has already been stated above, the amplifier device 
16 has a proportional/integral amplification 
characteristic. The amplification characteristic of the 
amplified device 16 is configured here in such a way 
that an increasing output signal 22 is compensated 
quickly while a decreasing output signal 22 is 
compensated slowly. This ensures that in the event of a 
failure of the flame the output signal 22 drops rapidly 
below the threshold value of, preferably, 70% and the 
comparator can thus signal a corresponding failure of 
the flame reliably and quickly. 

The amplification characteristic of the amplifier 
device 16 can, according to figure 1, also be varied by 
means of a signal 32. This property is significant if 
the device according to the invention is to be used in 
oil burners with multi-setting operation. For example, 
specifically in conjunction with multi-setting oil 
burners, when there is a switch-over from one power 
setting to another setting of the oil burner, a sudden 
change in the light conditions with respect to the 
flame of the oil burner may take place. In such a case 
it is necessary to reliably prevent a reduction, caused 
by this, in the signal 12 detected by the sensor 10 
being interpreted as an extinction or failure of the 
flame. For this purpose, the amplification 
characteristic of the amplifier device 16 is set to a 
maximum in synchronism with a switch-over of the 
setting of the oil burner. As a result, specifically 
when there is a switch-over of the setting of the oil 
burner, the amplifier circuit 11 is accordingly 
sensitized instantaneously in such a way that when the 
signal 12 decreases suddenly owing to a switch-over of 
the setting it is possible to reliably conclude that a 
flame of the oil burner is present. 
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Furthermore, the amplifier circuit 11 has a self-test 
function. For this purpose, the amplifier circuit 11 
can be supplied with a self-test signal 33 by means of 
a second voltage divider device 34. The self-test 
5 signal 33 serves here as an input variable for the 
second voltage divider device 34, an output variable 35 
of the second voltage divider device 34 being made 
available to the filter device 14, namely the first 
bandpass filter 19, as an input variable. The self-test 

10 signal 33 is a sequence of pulses, the amplification of 
the first bandpass filter 19 being reduced to 
preferably a third of its nominal amplification by 
means of the voltage divider device 34 in synchronism 
with the pulses of the self-test signal 33. An 

15 evaluation circuit (not illustrated) which is connected 
downstream of the comparator 30 checks whether the 
comparator 30 detects the signal reduction carried out 
with the clock of the pulses of the self-test signal 
33. If this is the case, the amplifier circuit 11 is 

20 operating without faults. It is significant here that 
the amplification of the first bandpass filter 19 is 
not reduced to zero by means of the voltage divider 
device 34 but rather is preferably only divided by 
three or even halved. If the amplifier device 16 

25 overdrives owing to a fault, the division by three or 
halving of the amplification of the first bandpass 
filter 19 is in fact not sufficient for the comparator 
30 to be able to react appropriately to the pulses of 
the self-test signal 33. A fault is thus detected. 

30 However, if the amplification of the first bandpass 
filter 19 has been reduced to zero, the comparator 30 
would react to the pulses in the self-test signal even 
in the case of an overdriving amplifier device 16, and 
would then not be able to detect the fault. 

35 

It is advantageous also if the device according to the 
invention composed of the sensor 10 and the adaptive 
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amplifier circuit 11 is integrated into a digital, 
microprocessor-controlled controller. With this 
integration it is in fact possible to use the device 
according to the invention in an optimum way. For 
5 example, a digital microprocessor-controlled controller 
can directly evaluate the output variable 31 of the 
comparator 30. A digital controller can also reliably 
and easily generate the self-test signal 33 and the 
signal 32. Furthermore, the control signal 17 can also 
10 be easily evaluated. Furthermore, integration of the 
device according to the invention into a microprocessor 
also results in a cost saving because the structural 
design is simplified. 
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10 Sensor 

11 Amplifier circuit 

12 Signal 

13 Voltage divider device 

14 Filter device 

15 Rectifier device 

16 Amplifier device 

17 Control signal 

18 Output signal 

19 Bandpass filter 

20 Bandpass filter 

21 Output signal 

22 Output signal 

23 Diode 

24 Resistor 

25 Capacitor 

26 Resistor 

27 Resistor 

28 Resistor 

29 Resistor 

30 Comparator 

31 Output variable 

32 Signal 

33 Self-test signal 

34 Voltage divider device 

35 Output variable 
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Patent claims 

1. A device for monitoring the flames of oil burners, 
having a sensor (10) and an amplifier circuit (11) 
for evaluating the signal (12) detected by the 
sensor (10), the sensitivity of the amplifier 
circuit (11) adapting itself automatically to the 
actual level of the signal (12) detected by the 
sensor (10), characterized in that a control 
signal (17) generated by the amplifier circuit 

(11) is mathematically combined with the signal 

(12) detected by the sensor (10) in a voltage 
divider device (13) of the amplifier circuit (11) . 

2. The device as claimed in claim 1, characterized in 
that the control signal (17) sets the amplitude of 
the signal (12) detected by the sensor (10) to the 
defined amplitude. 

3. The device as claimed in claim 1 or 2, 
characterized in that an output variable (18) of 
the voltage divider device (13) then successively 
passes through a filter device (14), a rectifier 
device (15) and an amplifier device (15), and in 
that the output signal of the amplifier device 
(16) is the control signal (17) . 

4 . The device as claimed in one or more of claims 1 
to 3, characterized in that the voltage divider 
device (13) is embodied as an adjustable resistor, 
and in that the filter device (14) preferably has 
two bandpass filters (19, 20) connected in series. 

5. The device as claimed in one or more of claims 1 
to 4, characterized in that the rectifier device 
(15) comprises a resistor (24) connected in series 
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with a diode (23) , a capacitor (25) which is 
connected in parallel with each of these elements, 
and a resistor (26) . 

5 6. The device as claimed in one or more of claims 1 
to 5, characterized in that the amplifier circuit 
(11) also has a comparator (30), the comparator 
(30) comparing the output signal (22) of the 
rectifier device (15) with a reference value and 
10 generating therefrom a flame signal (31) which 

contains information on the presence of a flame of 
the oil burner. 

7 . The device as claimed in one or more of claims 1 
15 to 6, characterized in that a self-test signal 

(33) which is used for functional checking of the 
amplifier circuit (11) can be fed to the amplifier 
circuit ( 11 ) . 

20 8. The device as claimed in claim 7, characterized in 
that the self-test signal (33) can be fed to a 
second voltage divider device (34) which forms an 
input signal for the filter device (14) therefrom. 

25 9. The device as claimed in claim 7 or 8, 
characterized in that the second voltage divider 
device (34) reduces the amplification of a first 
bandpass filter (19) as a function of a clock of 
the pulses of the self-test signal (33) , the 

30 functional checking being permanently superimposed 

on the actual monitoring of the flames. 

10. The device as claimed in claim 9, characterized in 
that the amplification of the first bandpass 
35 filter (19) is divided into three or halved, that 

is to say is not reduced to zero. 
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11. The device as claimed in one or more of claims 1 to 
10, characterized in that the amplifier device (16) 
of the amplifier circuit (11) has a proportional/ 
integral amplification characteristic. 

5 

12. The device as claimed in claim 11, characterized 
in that the amplification characteristic of the 
amplifier device (16) is changed to a predefined, 
sensitive state by a signal (32) . 

10 

13. The device as claimed in claim 11 or 12, 
characterized in that the signal (32) for changing 
the integral amplification factor is activated as 
a function of setting switching-over operations of 

15 the oil burner in multi-setting burner operating 

mode in order to reliably detect the presence of a 
flame of the oil burner even during a setting 
switching-over operation. 

20 14. The device as claimed in one or more of claims 1 
to 13, characterized in that the amplifier circuit 
(11) is integrated into a microprocessor, in 
particular into a microprocessor-controlled 
controller . 
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DECLARATION — Utility or Design Patent Application 



Direct ail correspondence to: fxl Customer Numbe 
L_lil orBarCode Labe 


lllliillllllllllllllllll n Correspondence address below 
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Name POTENT TRODEMfHiK OFFICE 


Address 


City 


State 


ZIP 


Country 


Telephone 


Fax 


1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be taie; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or Imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 


NAME OF SOLE OR FIRST INVENTOR : 


1 1 A petition has been filed for this unsigned inventor 


Given Name WILLI 
(first and middle [if any]) 


Family Name ^yppeNE HGE R 
or Surname , 




Date 


Residence: City 


State 


Country 


citizenship 


Heimeli 6, CH~5424 
Maiiina Address Up terehrendinqen SWITZERLAND C M }C 


City 


State 


ZIP 


Country 


NAME OF SECOND INVENTOR: | | | A petition has been filed for this unsigned inventor 


Given Name DANIEL 
(first and middle [if any]) 


Family Name ALBRECHT 
or Surname = ■ 




Date 


Residence: City 


State 


Country 




numoerxwiesenstrasse 23, CH-8157 
IVlailing Address .DielsdO£f_ SWITZERLAND 


City 


State 


ZIP 


Country 


1 1 Additional inventors are being named on the supplemental Additional Inventor(s) sheet(s) PTO/SBy02A attached hereto. 
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